Uterine cancer, advanced · Fulvestrant · Endocrine therapy · Hepatic metastases Summary Background: Metastatic uterine cancer is notoriously difficult to treat, presenting a poor prognosis and a median survival time of less than 1 year. We present the successful use of the antiestrogen fulvestrant in an endocrine therapy-naïve patient with advanced uterine cancer. Case Report: A 64-year-old female presented with advanced uterine cancer 7.0 × 6.0 × 5.5 cm in size, with infiltration of the bladder. Previous chemotherapy and radiotherapy had been unsuccessful in preventing disease progression, and the patient developed hepatic metastases. As the tumor expressed a high level of estrogen receptor, treatment with fulvestrant 250 mg/month was initiated. Results: 25 months after commencing fulvestrant treatment, the tumor had decreased in size to 4.8 × 3.5 × 3.2 cm, and the hepatic metastases were no longer detectable. Throughout treatment, the patient maintained a Karnofsky performance index of 90%. Conclusion: We suggest that fulvestrant may be an active and well-tolerated treatment option for patients with estrogen receptor-positive advanced uterine cancer.
Introduction
Uterine cancer is the most common malignant neoplasm of the female genital tract and the 4th most common cancer in women [1] . Early-stage uterine cancer can usually be managed effectively [2] . However, advanced or recurrent uterine cancer is difficult to treat and shows a poor prognosis, with a median survival time of less than 1 year [3] . Recommended treatment comprises surgery (where appropriate) along with radiotherapy and chemotherapy [4] , but the low response rates observed in the advanced setting reflect a need for new therapies. Uterine cancer that expresses the estrogen (ER) and/or progesterone receptor (PgR) may be responsive to endocrine therapy [5] . Hormonal agents, in particular progestins [6] , have been used to treat endometrial cancer for more than 40 years, although until recently response rates have remained unchanged [7] . Phase II studies have shown that the estrogen antagonist arzoxifene has antitumor activity in advanced endometrial cancer, demonstrating a response rate of 28% in 32 patients [8] . Preliminary evaluation of the non-steroidal aromatase inhibitor letrozole has also indicated that it may have potential in the treatment of endometrial cancer as well as low-grade endometrial stromal sarcoma [9] . The last few years have seen significant advances in the endocrine treatment of advanced breast cancer, one example being the introduction of the new ER antagonist fulvestrant (Faslodex ® , AstraZeneca GmbH, Wedel, Germany) [10] . Such endocrine therapies may have a role to play in the treatment of other hormone-dependent cancers. Here, we report the successful use of fulvestrant in the treatment of a patient with ER-positive metastatic uterine cancer.
Case Report
This report follows the progress of a 64-year-old patient, who first presented in June 2003, and was diagnosed with advanced uterine cancer (cT4 N1 M0) by curettage. She had concomitant hyperthyroidism, varicosis and controlled hypertension. The following month (July 2003), an oophorectomy, staging laparotomy and lymph node biopsy of the aortocaval area were performed at the Women's Hospital of Erlangen University. Subsequent to surgery, in September 2003, a computed tomography (CT) scan showed a tumor of 7.0 × 6.0 × 5.5 cm in size, and the laparotomy revealed 2 positive aortocaval lymph nodes, along with infiltration of the primary tumor into the bladder ( fig. 1 a) . Histological examination presented a tumor with partial squamous, partial mucinous and partial endometroid differentiation (FIGO IVa, pT4a pN1 G2 R2). The same month, the patient received 1 cycle of docetaxel chemotherapy (100 mg/m 2 ) together with external beam radiotherapy to the pelvis and lymph drain region (median dose of 36.0 Gy to lumbar vertebra L1). This was followed by a further cycle of docetaxel chemotherapy (100 mg/m 2 ) along with radiotherapy to the pelvis (up to a median dose of 50.4 Gy to L5) in addition to a small volume boost irradiation of the para-aortic region (up to 40.3 Gy). In October, the patient received intracavity high-dose rate (HDR) brachytherapy (median dose of 24.0 Gy in 6.0 Gy fractions). The following January, the patient received 2 cycles of docetaxel chemotherapy (100 mg/m 2 ). Docetaxel was administered as first-line chemotherapy treatment analogous to the Uterus-4 study [5, 11] , rather than the more commonly used platinum-based regimens. The choice for docetaxel was based on good personal experience with this regimen. At the first evaluation after chemotherapy (February 2004), the CT scan showed stable disease ( fig. 1 b) . The scan showed an inhomogeneous enhancing uterine tumor that was 6.6 × 6.1 × 5.7 cm in size, and a hypodense hepatic lesion indicating possible metastasis (1. No new metastasis of the liver was detected. As of April 2006, fulvestrant therapy was ongoing and the patient was asymptomatic, generally in good health, and no serious adverse events had occurred. She experienced a weight gain of 32 kg during fulvestrant treatment, but had previously lost 14 kg during radiotherapy. This is representative of the patient returning to her former weight. Moreover, a Karnofsky performance index of 90% was maintained throughout fulvestrant treatment, reflecting the patients' good quality of life.
Discussion
Uterine cancer usually presents as stage I disease and can be managed effectively by extrafascial total hysterectomy with bilateral salpingo-oophorectomy [12] . However, the prognosis for advanced or recurrent uterine cancer is poor [13] . As uterine tumors arise from hormone-responsive tissue, some of these malignancies express hormone receptors and are therefore potentially responsive to endocrine therapy. Whilst some small studies [14] [15] [16] and phase II trials [17] have been published investigating this therapeutic avenue, there remains a need for further investigations. In this case study, we demonstrated the successful treatment of metastatic uterine cancer with fulvestrant -a new ER antagonist with no agonist effects. At the time of fulvestrant administration, our patient also had a hepatic lesion. As has previously been noted, the liver is a common site of metastases for women with uterine cancer [18] . Our patient responded well to treatment for over 2 years, experiencing no serious adverse events and a stable Karnofsky performance index of 90%. The decision not to administer progestins was based mainly on their tolerability profile. These agents are associated with weight gain [19, 20] and may increase risk of thrombosis, particularly in those with other risk factors [21] .
Response rates in patients with metastatic uterine cancer are also generally low [22] . Our patient had pre-existing hypertension and varicosis and was also overweight. Therefore, she was not considered suitable for progestin therapy. Although this was an off-label use, fulvestrant was chosen as this patient's first-line hormonal treatment based on the positive experience we had of using fulvestrant during the AGO Uterus-5 study. This is an open, multicenter phase II study assessing the efficacy and tolerability of fulvestrant 250 mg/month in the treatment of recurrent or metastatic endometrial carcinoma (www.ago-online.org; www.clinicaltrial.gov/ct/show/NCT00006903?order = 1). Some endocrine agents, e.g. tamoxifen, have weak estrogen agonist properties that can cause endometrial cell proliferation [23] , perhaps making them less attractive options for the treatment of uterine cancer [24, 25] . Fulvestrant, in contrast, lacks estrogen agonist activity [26] , and has been shown to block the growth of the endometrium in ovariectomized estrogen-treated monkeys [27] . Moreover fulvestrant inhibits the growth of EnCa101 carcinoma xenografts (derived from an ER-positive, well-differentiated human endometrial tumor) implanted in thymectomized mice [28] , which gave an early suggestion of its potential in this setting.
Fulvestrant also offers the potential of durable efficacy, with phase III studies showing a median duration of response of 16.7 months in patients with tamoxifen-resistant advanced breast cancer [10] . The durable efficacy of fulvestrant observed in such clinical trials [10] is comparable with the prolonged response observed in our study. Additionally, fulvestrant has been shown to provide a similar quality of life to tamoxifen and anastrozole [10, 29] . Also, in line with clinical trial data [10, 29] , fulvestrant was well tolerated by our patient. The restoration of the patient's former weight has not previously been reported. 2 phase II trials are currently underway investigating the activity of fulvestrant in endometrial carcinoma, one being the previously mentioned AGO Uterus-5 study. The Gynecologic Oncology Group (GOG) is also investigating the activity of fulvestrant in patients with recurrent, persistent or metastatic ERpositive and ER-negative endometrial carcinoma (www.clinicaltrials.gov/ct/show/NCT00006903). In addition, several phase III trials in patients with advanced breast cancer are ongoing that utilize fulvestrant loading-dose regimens (500 mg on day 0, 250 mg on days 14 and 28, 250 mg/month thereafter), which may result in a shorter time to response [30] . Should such regimens prove effective and well tolerated, they may also be considered in the metastatic uterine cancer setting. The successful use of fulvestrant in an endocrine therapynaïve patient was reported here. Although chemo-and radio- therapy had failed to delay progression, fulvestrant treatment resulted in remission of the primary tumor and hepatic metastasis, a substantial period of stable disease and a good quality of life, as reported by the patient. Fulvestrant has previously been shown to be effective in the treatment of patients with advanced breast cancer [31] and is currently licensed for use in patients with breast cancer recurrence or progression following antiestrogen failure. Should the results of ongoing trials be positive, fulvestrant may offer patients with hormone receptor-positive metastatic uterine cancer an exciting new treatment option.
